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(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute a residual ink 
amount detecting system for an ink jet recording device 
simply and at a low cost. 

SOLUTION: Memory for storing data relative to a 
residual ink amount is provided in an Inkjet head to read 
residual ink data from the memory (step S1) when a 
power supply for the device is turned on, thereby using 
the data for detecting the residual ink amount Further, 
the ink amount consumed for ink suction resumption 
(step S1) and every printing (step S6) is subtracted from 
the value indicated by the residual ink amount data each 
time the the ink suction resumption and the printing are 
performed. The subtraction results are used as new 
residual ink amount data and at the same time, this data 
is written to the memory in the ink jet head (steps S4, 
S7). When the residual ink amount data indicates a value 
below a specified level, the device indicates that the 
residual ink amount is at a low level (step S10). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the Inkjet recording device which records by breathing out ink from said head using 
the ink jet unit which formed in one the ink tank which stored the ink supplied to a head with 
memory, and this head A read/write means to perform the writing or reading of data about ink 
consumption to the memory which a head has. The ink jet recording device characterized by 
having a residue detection means to detect the ink residue in an ink tank, based on the data 
about the ink consumption which this read/write means read from said memory. 
[Claim 2] It is the ink jet recording device according to claim 1 characterized by for the data 
about said ink consumption being a count of the ink regurgitation, and the count of suction 
recovery, and said read/write means writing the accumulation value of said count of the ink 
regurgitation, and the count of suction recovery in said memory. 

[Claim 3] Said read/write means is an ink jet recording device according to claim 1 or 2 
characterized by performing the writing to said memory whenever record actuation or suction 
recovery of the specified quantity is completed. 

[Claim 4] Said ink jet recording device is an ink jet recording device according to claim 1 to 3 
characterized by having further an information means to report a purport with few residues when 
said residue detection means detects that an ink residue is below the specified quantity. 
[Claim 5] Said memory is an ink jet recording device according to claim 1 to 4 characterized by 
being what shared for storing of other information. 

[Claim 6] Said head is an ink jet recording device according to claim 1 to 5 characterized by 
making ink produce air bubbles using heat energy, and carrying out the regurgitation of the ink 
based on generation of these air bubbles. 

[Claim 7] The ink jet unit characterized by storing the data about ink consumption with which 
writing or reading is performed when it is used with an ink jet recording device and used for said 
memory with an ink jet recording device in the ink jet unit which formed in one the ink tank 
which stored the ink supplied to a head with memory, and this head. 
[Claim 8] The data about said ink consumption are an ink jet unit according to claim 7 
characterized by being the accumulation value of the count of the ink regurgitation, and the 
count of suction recovery. 

[Claim 9] Said head is an ink jet unit according to claim 7 or 8 characterized by making ink 
produce air bubbles using heat energy, and carrying out the regurgitation of the ink based on 
generation of these air bubbles. 
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* NOTICES * 

Japan Patent Office. is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration for detecting the ink residue in 
the ink tank for storing in detail the ink supplied to an ink jet head about an ink jet recording 
apparatus and an ink jet head. 
[0002] 

[Description of the Prior Art] The configuration for the ink residue detection known better than 
before detects the existence of inter-electrode ink by inserting two needles for electrodes into 
an ink tank, and calculating these two inter-electrode ink resistance. 

[0003] Drawing 1 is the mimetic diagram showing the conventional example. In drawing, 32 shows 
an ink tank, the absorber is absorbed by the interior, and the absorber is filled up with ink 31. 
One pair of electrodes 33 pierce through the member which makes the case of the ink tank 32, 
and are prepared. Lead wire connects with each electrode 33, thereby, by the predetermined 
power source in the body of a recording device, a current detection configuration, etc., the 
current (or electrical potential difference) between A which impresses a constant voltage (or 
constant current) to inter-electrode [ which is shown by A and B among drawing ], and is then 
produced, and B is detected, ink resistance is got to know, and, finally an ink residue is 
calculated by it. 

[0004] Drawing 2 is drawing showing the equal circuit of the ink residue detection configuration 
concerning the conventional example mentioned above. Resistance Ri which shows the 
resistance according to the amount of ink among the electrodes A and B to which a 
predetermined electrical potential difference is impressed according to a power source 41 It 
exists and is the resistance Ri. An ink residue can be judged with a value. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
example, since the resistance of the ink which exists in inter^electrode is measured, when the 
resistance changes with classes of ink, dispersion may be produced and the various constraint 
on the ink tank assembly resulting from inserting the pin for electrodes in the residue obtained 
as a result of measurement may arise. Furthermore, the resistance measurement circuit for 
calculating resistance might be needed, it might combine with the configuration about a pin, and 
cost might become high. 

[0006] This invention is made in view of the above-mentioned trouble in ink residue detection, 
and it aims at offering the ink jet recording apparatus and ink jet unit which the place made into 
the purpose is a simple configuration, and enable ink residue detection of low cost. 
[0007] 

[Means for Solving the Problem] Therefore, the ink jet unit which formed in one the ink tank 
which stored the ink supplied to a head with memory and this head in this invention is used. In 
the ink jet recording device which records by breathing out ink from said head A read/write 
means to perform the writing or reading of data about ink consumption to the memory which a 
head has. This read/write means is characterized by having a residue detection means to detect 
the ink residue in an ink tank, based on the data about the ink consumption read from said 
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memory. 

[0008] Moreover, it is characterized by storing the data about ink consumption with which it is 
used with an ink jet recording device, and writing or reading is performed in the ink jet unit which 
formed in one the ink tank which stored the ink supplied to a head with memory, and this head 
when used for said memory with an ink jet recording device. 

[0009] Since the data about ink consumption of the count of the regurgitation etc. are stored in 
the memory which a head has according to the above configuration, the information about the 
residue of the ink in an ink tank can be acquired by reading this data. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a 
detail with reference to a drawing. 

[0011] Drawing 3 is the mimetic diagram showing the internal configuration of the ink jet unit 
concerning 1 operation gestalt of this invention. 

[0012] As shown in drawing, an ink jet unit forms a head 10 and the ink tank 14 in one, and it is 
equipped with this unit free [ attachment and detachment ] to carriage (un-illustrating). In 
drawing, 11 is a memory device, for example, EEPROM can constitute it 12 is the PCB substrate 
with which the memory device 1 1 was attached, and the silicon substrate in which the exoergic 
resistor (un-illustrating) of plurality [ 13 ] was arranged corresponding to the number of ink 
deliveries, and the silicon substrate 13 and the PCB substrate 12 are electrically connected by 
wire bonding. 15 is a terminal for being prepared in the edge of the PCB substrate 12 and 
performing electrical installation by the side of a head and the body of equipment, and connects 
with the connector prepared on carriage with wearing on the carriage of an ink jet unit. A head 

10 is constituted by each above element On the other hand, the ink tank 14 stores the ink 
supplied to a head 10. 

[0013] In the above configuration, the number of the driving pulses which show the count of the 
ink regurgitation, and the count of suction recovery are written in the memory device 1 1 in a 
head 10. That is, accumulation values, such as the number of driving pulses about the amount of 
ink consumed with a head 10, are memorized. Thereby, the ink residue of the ink tank 14 can be 
known. 

[0014] In addition, although a memory device 11 may newly be formed in ink residue detection, 
the null part of the memory with which the head equips bit amendment from the first, for 
example can also be used for it, and, thereby, it can control further the increment in the cost for 
ink residue detection. 

[0015] Drawing 4 is a flow chart which shows processing of reading/writing to the memory 
device 11 of the data about ink residues, such as record (printing) actuation and an above- 
mentioned driving pulse accompanying the actuation. 

[0016] With this operation gestalt, processing is started by switching on a power source, and 
while storing in RAM of reading processing of the data in the memory 1 1 of the ink jet unit with 
which it is equipped at step SI, it asks for the data in which the current ink residue in the ink 
tank 14 is shown based on the read data. That is, the number of driving pulses read in memory 

1 1 and the count of suction recovery action can be converted into the amount of ink consumed 
by them, and an ink residue can be known by subtracting from the value which shows the 
amount of ink of the beginning of the ink tank beforehand known in this value. Next, in step S2, it 
judges whether it is the following from a fixed value with the ink residue calculated the account 
of a top. 

[0017] Here, when an ink residue judges more than as constant value, suction recovery action is 
performed at step S3, the count which is step S4 and was performed to the count of suction 
recovery of accumulation at step S3 is added, and the result is written in the memory 11 of a 
head. That is, since fixed amount ink will be consumed if suction recovery is performed, while 
updating the residue data loaded in predetermined RAM of a control section, it performs writing 
the data in the memory 1 1 in a head. Next, based on the residue data updated at step S5, the 
same ink residue as step S2 is checked. 

[0018] If it judges that it is the amount which an ink residue can still print at step S5, while 
printing 1 page at step S6, the number of driving pulses in the printing will be counted. And at 
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step S7 t while updating ink residue data by adding the number of driving pulses counted for 1 
page to the accumulation pulse number in which it is stored in RAM, these data are written in 
the memory 11 in a head. In addition, specifically, the count of the number of driving pulses 
shown above can count the "on-" data of drive data with a predetermined counter. Moreover, 
similarly, whenever the count of recovery also processes, it is countable by incrementing the 
contents of the predetermined counter. Next, this procedure is ended when record of the last 
page was completed in step S9, and it judged whether it was record termination, when the same 
residue check as steps S2 and S5 was performed and the ink residue had not yet decreased at 
step S8, the processing same to processing of step S6 as return is repeated when having not 
ended, and it is judged that it ended. 

[0019] On the other hand, by each of steps S2, S5, and S8, when a residue judges that there are 
few residues below with a predetermined value, in step S10, it stands by displaying a purport with 
few ink residues by the predetermined display of a printer, and being exchanged in an ink jet unit 
at step S11. Detection of having been equipped with a new ink jet unit carries out return and 
processing beyond step S1 mentioned above to processing of step S1. 

[0020] In addition, although explanation of the mechanical configuration of a printer etc. was 
omitted, of course in explanation of the above operation gestalt about the configuration except 
having explained above, a well-known thing can be used. 

[0021] Moreover, although memory 1 1 was formed in the substrate 12 by external, you may make 
it form in a silicon substrate in the above-mentioned operation gestalt in the process same with 
forming an exoergic resistor, an electrode, etc. in a silicon substrate 13, for example. 
[0022] (in addition to this) In addition, especially this invention is equipped with means (for 
example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as 
energy used also in an ink jet recording method in order to make the ink regurgitation perform, 
and brings about the effectiveness which was excellent in the recording head of the method 
which makes the change of state of ink occur with said heat energy, and the recording device. It 
is because the densification of record and highly minuteHzation can be attained according to this 
method. 

[0023] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so— called mold on demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the case of the mold on demand By impressing at least one driving signal which gives the 
rapid temperature rise which supports recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by one to one as a result, it is effective. A 
liquid (ink) is made to breathe out through opening for regurgitation by growth of these air 
bubbles, and contraction, and at least one drop is formed. If this driving signal is made into the 
shape of a pulse form, since growth contraction of air bubbles will be performed appropriately 
instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, 
and it is more desirable. As a driving signal of the shape of this pulse form, what is indicated by 
the U.S. Pat No. 4463359 specification and the 4345262 specification is suitable. In addition, if 
the conditions indicated by the U.S. Pat. No. 4313124 specification of invention about the rate of 
a temperature rise of the above-mentioned heat operating surface are adopted, further excellent 
record can be performed. 

[0024] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat No. 4459600 specification which indicate the configuration arranged to 
the field to which the heat operation section other than the combination configuration (a 
straight-line-like liquid flow channel or right-angle liquid flow channel) of a delivery which is 
indicated by each above-mentioned specification, a liquid route, and an electric thermal- 
conversion object is crooked is also included in this invention. In addition, the effectiveness of 
this invention is effective also as a configuration based on JP,59-138461,A which indicates the 
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configuration whose puncturing which absorbs the pressure wave of JP,59-123670,A which 
indicates the configuration which uses a common slit as the discharge part of an electric 
thermal-conversion object to two or more electric thermal-conversion objects, or heat energy is 
made to correspond to a discharge part. Namely, no matter the gestalt of a recording head may 
be what thing, it is because it can record now efficiently certainly according to this invention. 
[0025] Furthermore, this invention is effectively applicable also to the recording head of the full 
line type which has the die length corresponding to the maximum width of the record medium 
which can record a recording device. As such a recording head, any of the configuration which 
fills the die length with the combination of two or more recording heads, and the configuration as 
one recording head formed in one are sufficient. 

[0026] In addition, this invention is effective also when the thing of a serial type like an upper 
example also uses the recording head fixed to the body of equipment, the recording head 
exchangeable chip type to which the electric connection with the body of equipment and supply 
of the ink from the body of equipment are attained by the body of equipment being equipped, or 
the recording head of the cartridge type with which the ink tank was formed in the recording 
head itself in one. 

[0027] Moreover, as a configuration of the recording device of this invention, since the 
effectiveness of this invention can be stabilized further, it is desirable to add the regurgitation 
recovery means of a recording head, a preliminary auxiliary means, etc. If these are mentioned 
concretely, a preheating means to heat using the capping means, the cleaning means, the 
pressurization or the suction means, the electric thermal-conversion object the heating 
elements different from this, or such combination over a recording head, and a reserve 
regurgitation means to perform the regurgitation different from record can be mentioned. 
[0028] Moreover, although only one piece was prepared also about the class thru/or the number 
of a recording head carried, for example corresponding to monochromatic ink, corresponding to 
two or more ink which differs in an others and record color or concentration, more than one may 
be prepared the number of pieces. That is, although not only the recording mode of only 
mainstream colors, such as black, but a recording head may be constituted in one as a recording 
mode of a recording device or the paddle gap by two or more combination is sufficient, for 
example, this invention is very effective also in equipment equipped with at least one of each of 
the full color recording mode by the double color color of a different color, or color mixture. 
[0029] Furthermore, in addition, in this invention example explained above, although ink is 
explained as a liquid It is ink solidified less than [ a room temperature or it ], and what is 
softened or liquefied at a room temperature may be used. Or by the ink jet method, since what 
carries out temperature control is common as a temperature control is performed for ink itself 
within the limits of 30 degrees C or more 70 degrees C or less and it is in the stabilization 
regurgitation range about the viscosity of ink, ink may use what makes the shape of liquid at the 
time of use record signal grant. In addition, in order to prevent the temperature up by heat 
energy positively because you make it use it as energy of the change of state from a solid 
condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink which 
solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies 
by grant according to the record signal of heat energy, and this invention can be applied also 
when using the ink of the property which will not be liquefied without grant of heat energy, such 
as that by which liquefied ink is breathed out, and a thing which it already begins to solidify when 
reaching a record medium. The ink in such a case is good for a porosity sheet crevice or a 
through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt 
which counters to an electric thermal-conversion object in the condition of having been held as 
a solid. In this invention, the most effective thing performs the film-boiling method mentioned 
above to each ink mentioned above. 

[0030] Furthe rmore, in addition, as a gestalt of this invention ink jet recording device, although 
used as an image printing terminal of information management systems, such as a computer, the 
gestalt of the reproducing unit combined with others, a reader, etc. and the facsimile apparatus 
which has a transceiver function further may be taken. 
[0031] 
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[Effect of the Invention] Since the data about ink consumption of the count of the regurgitation 
etc. are stored in the memory which a head has according to this invention so that clearly from 
the above explanation, the information about the residue of the ink in an ink tank can be 
acquired by reading this data. 

[0032] Consequently, ink residue detection can be performed with a simple and low cost 
configuration. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration for the conventional ink residue 
detection in an ink tank. 

[Drawing 2] It is drawing showing the equal circuit of the configuration for the conventional ink 
residue detection shown in drawing 1 . 

[Drawing 3] It is drawing showing typically the internal configuration of the ink jet unit concerning 

I operation gestalt of this invention. 

[Drawing 4] It is the flow chart which shows the procedure of the record actuation accompanied 
by the ink residue detection processing concerning 1 operation gestalt of this invention. 
[Description of Notations] 
10 Head 

I I Memory 

1 2 PCB Substrate 

13 Silicon Substrate 

14 Ink Tank 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DRAWINGS 



[Drawing 11 



33 r> b 



34' 



"1 LI AAA U 



— *vW — 

Ri 



32 



31 




[Drawing 3] 
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